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HospitalizationPreterm birth (<37 weeks’ gestation) is sometimes associated with poorer outcomes in adulthood (e.g.,
poorer health, fewer intimate relationships, and lower income). However, few studies have examined
how these adults felt about their lives or how personality affected these associations. 11,592 preterm
and 51,460 full term adults completed online surveys measuring their subjective well-being (life,
relationship and job satisfaction, and health). Adults born preterm reported similar levels of relationship
satisfaction, but poorer health, life satisfaction and job satisfaction. Adults who reported having long
hospital stays at birth also reported poorer health, life, relationship and job satisfaction, and this poorer
well-being appeared to be accounted for, in part, by factors such as their personality.
 2015 The Authors. Published by Elsevier Inc. This is an openaccess article under the CCBY license (http://
creativecommons.org/licenses/by/4.0/).1. Introduction
Outcome studies have demonstrated that preterm birth (before
37 weeks’ gestation) is associated with poorer health (Cooke, 2004;
Hack, 2009; Hack, Cartar, Schluchter, Klein, & Forrest, 2007;
Lindstrom, Lindblad, & Hjern, 2009), reduced likelihood of forming
romantic relationships (Hack, 2009; Moster, Lie, & Markestad,
2008; Wolke, 2011), poorer educational attainment, and lower sal-
aries (despite equal levels of employment; Cooke, 2004; Hack,
2009; Lindstrom, Winbladh, Haglund, & Hjern, 2007; Moster
et al., 2008; Wolke, 2011). Small samples tend to involve rich data
collected from individuals over time (often starting soon after
birth) but do not have sufficient power to explore the role of con-
founding variables or allow subgroup analyses (Saigal, 2013). In
comparison, the large national register samples allow such analy-
ses and include information about objective variables such as edu-
cational attainment, employment status, health and living
situation (living with a partner, peers or parents; Lindstrom
et al., 2009, 2007; Moster et al., 2008) but not subjective evalua-
tions of these circumstances (Saigal, 2013). In order to have a sam-
ple comparable in size to that of national register samples, which
also included subjective assessments of life, relationship and job
satisfaction, we collected data using an online survey. This methodallowed us to collect information from a larger number of individ-
uals. The resulting sample closely resembled the general popula-
tion of UK (Rentfrow, Jokela, & Lamb, 2015), and was large (the
subsample studied here included over 60,000 adults) so ensured
sufficient power to examine the role of potential covariates and
to compute robust effect sizes.
Subjective wellbeing reflects individual beliefs and feelings and
is related to health and social relationships (Diener, 2012).
Therefore, the first aim of this study was to understand the adult
sequelae of preterm birth with an emphasis on subjective accounts
of their health, relationships, jobs and lives. Despite their impor-
tance, little is known about the subjective well-being of adults
born preterm (Guyatt & Cook, 1994; Saigal, 2013) although the
quality of life experienced by preterm and full term-born individ-
uals tend to be similar when rated by the individuals rather than
their parents (Cooke, 2004; Hack, 2009; Hack et al., 2007;
Roberts et al., 2013; Saigal & Tyson, 2008; Zwicker & Harris,
2008). Less is known about life satisfaction, which involves com-
paring current circumstances with subjective standards set by
the individuals themselves (Diener, Emmons, Larsen, & Griffin,
1985). Adults born small for gestational age had levels of life satis-
faction similar to those of individuals with normal birthweight in
one study (Strauss, 2000), but similar data are not available for
adults born preterm.
In terms of health, adults born preterm tend to report poorer
health outcomes than those born at full term. In one study, for
example, both male and female adults born preterm had lower
levels of physical functioning, female preterm adults reported role
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energy, and male preterm adults perceived their general health
to be poorer (Cooke, 2004). Preterm adults were also more likely
to have chronic conditions (primarily, asthma), be hospitalized
for psychiatric conditions, have a diagnosis of ADHD or autism
spectrum disorder, and be taking prescription medicines (Cooke,
2004; Hack, 2009; Hack et al., 2007; Johnson & Marlow, 2014;
Lindstrom et al., 2009). Therefore, prematurity appears to be
related to poorer objective and self-reported health. However, a
sample of 55 adults born preterm reported slightly better physical
health than community norms in a recent study (although mental
health appeared worse than community norms in the sample;
Natalucci et al., 2013).
Research on the socio-economic sequelae of prematurity has
generally focused on objective outcomes (for example, relationship
or employment status) rather than how individuals feel about their
relationships or jobs. Studies focused on objective measures have
shown that individuals born prematurely are less likely to form
romantic relationships, start co-habiting with partners, find life
partners, or become parents (Hack, 2009; Moster et al., 2008;
Wolke, 2011). Cooke (2004) found similar proportions of preterm
and full term adults in intimate relationships and in sexual rela-
tionships, but evidence regarding the effects on relationship satis-
faction is less clear-cut. Relationship satisfaction has not been
directly measured in adults born preterm although adults with
very low birthweight reported less attachment-related anxiety
than their normal weight peers (Pyhala et al., 2009). Preterm ado-
lescents reported having fewer social interactions than full term
adolescents, although they were rated equivalently adequate
(Hallin & Stjernqvist, 2011). Furthermore, studies of objective
socio-economic outcomes have demonstrated that preterm adults
complete less schooling and leave school earlier than their peers
(Cooke, 2004; Hack, 2009; Lindstrom et al., 2007) and despite
being equally likely to be employed, preterm individuals had lower
salaries (Hack, 2009; Lindstrom et al., 2007; Moster et al., 2008;
Wolke, 2011). Because previous work has only focused on these
objective measures of employment, this study asked adults born
preterm about their job satisfaction.
The second aim was to understand how other variables affected
the associations between preterm birth and outcomes. Personality
may mediate relations between preterm birth and adult outcomes
(Hack, 2009; Wolke, 2011), although conclusive evidence is lack-
ing. Such hypotheses are based on findings that adults born pre-
term tend to score higher on measures of shyness, agreeableness,
conscientiousness and neuroticism, and lower on measures of
extraversion (Allin et al., 2006; Hertz, Mathiasen, Hansen,
Mortensen, & Greisen, 2013; Pesonen et al., 2008; Schmidt,
Miskovic, Boyle, & Saigal, 2008). This personality profile may help
explain some of the differences in adult outcomes. For example,
higher conscientiousness is related with better health and better
longevity (e.g., Friedman & Kern, 2014; Friedman, Kern,
Hampson, & Duckworth, 2014; Roberts, Walton, & Bogg, 2005;
Smith, 2006) while increased neuroticism is related to the
increased diagnosis of illness (although results are more mixed
for relations between neuroticism and health; Friedman & Kern,
2014; Smith, 2006). In addition, increased extraversion and
decreased neuroticism were related to higher levels of subjective
well-being (Diener, Suh, Lucas, & Smith, 1999). Therefore, the
higher neuroticism and lower extraversion of adults born preterm
may, for example, place these individuals at risk of poorer health
and subjective well-being; whereas the higher conscientiousness
of adults born preterm may help to protect these individuals from
poorer health outcomes associated with prematurity. These differ-
ences in personality may also mediate relations between prematu-
rity and the later formation of romantic relationships (Hack, 2009;
Wolke, 2011) although conclusive evidence is lacking. One goal ofthe present study was thus to explore the extent to which person-
ality accounts for some of the adult outcomes of prematurity.
In addition to differences in personality profiles, Hack et al.
(2002) described the behavioral cautiousness of preterm individu-
als. Risky behavior, or its avoidance, may therefore also account for
some adult outcomes (Wolke, 2011), with preterm adults appear-
ing more risk adverse, and less likely to consume alcohol, use
drugs, and go to clubs or pubs than full term adults (Cooke,
2004; Hack, 2009; Hack et al., 2007, 2002, 2004; Pyhala et al.,
2009; Roberts et al., 2013; Schmidt et al., 2008). Wolke (2011)
questioned whether such behavioral cautiousness might reduce
opportunities and thus help explain some adult outcomes of pre-
maturity, so we examined the extent to which risky behaviors
accounted for adult sequelae of prematurity.
Finally, demographic and childhood factors may play important
roles in understanding adult outcomes. Premature delivery not
only places babies in the world before they are biologically ready,
but is also often combined with long periods of hospitalization fol-
lowing birth (Goldberg & DiVitto, 1983). Given long hospital stays
at birth may reflect more extreme preterm birth or more medical
complications at birth, we examined long hospital stays at birth
as a predictor of adult outcomes (as well as birth status). In addi-
tion, premature deliveries occur more often among mothers of
low socioeconomic status, who are under 15 years old, or who have
had many pregnancies close together in time (Behrman & Butler,
2006; Goldberg & DiVitto, 1983). These conditions themselves
place children at increased risk. Therefore, preterm delivery may
combine biological immaturity with environmental risk. As a
result, demographic (family-of-origin socioeconomic status) vari-
ables need to be considered when seeking to assess the specific
effects of preterm birth on adult outcomes. In addition, preterm
adults appear less likely to have children (Moster et al., 2008),
which may affect the outcomes of interest (for example, relation-
ship satisfaction) in this study. Therefore, being a parent also needs
to be considered as a potential confounding variable for adult
outcomes.2. Method
2.1. Study sample
A sub-sample of cases was drawn from data collected using an
online survey advertised (through webpages, and television and
radio channels) and hosted by the British Broadcasting
Corporation. 556,330 participants, aged between 18 and 80 years,
responded between November 2009 and April 2011. Participants
were excluded if data were missing (either due to no response or
responses such as ‘‘rather not say” or ‘‘don’t know”) regarding pre-
term birth or confounding variables, resulting in a subsample of
63,052. Individuals without missing data were younger, t
(84429.77) = 43.20, p < .001, d = 0.17, were 1.21 times more likely
to be female, v2 (N = 537,077) = 462.20, p < .001, and were higher
on family-of-origin SES, t(90957.62) = 22.92, p < .001, d = 0.10.
Models were then run on the subsamples of individuals without
missing data for the outcomes of interest. Only individuals in rela-
tionships and those who were employed were included in analyses
of relationship satisfaction and job satisfaction, respectively.2.2. Procedures
‘The Big Personality Test’ contained items pertaining to demo-
graphic and life histories (childhood, health, education, employ-
ment), personality, and well-being, among other topics (see the
supplementary materials for the relevant sections of the survey).
Before starting the survey, individuals were provided with
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withdraw at any time and to ignore any questions. All study proce-
dures were reviewed by the Department of Psychology Research
Ethics Committee (in the University of Cambridge). All items were
answered using a multiple-choice format, producing numeric data.
All variables (unless otherwise stated) reflect the average of items
making up the respective scale.
2.3. Preterm birth
Respondents were asked if they were born preterm – before
37 weeks (see Section 6, supplementary materials). Respondents
answered yes, no or rather not say/do not know. Those who selected
the last option were excluded. Seven per cent of respondents were
born preterm (6.8% of all respondents and 7.1% of those who
answered this question), a rate equivalent to national statistics
for the U.K. (Office for National Statistics, 2011). Birth status was
related to having missing data, v2 (1, N = 445,769) = 14357.70,
p < .001, with preterm adults 4.11 times more likely to have com-
plete data than full term individuals. Consequently, preterm adults
made up 18% of the final sample.
2.4. Outcomes
Health was measured using only the first item of the RAND SF
36-Item Health Survey (Ware, 2004). Respondents were asked to
rate one item about how they perceived their health to be in gen-
eral on a five-point scale from ‘excellent’ to ‘poor’ (see Section 7,
supplementary materials).
Life satisfaction was measured using the Satisfaction with Life
Scale (SWLS; Diener et al., 1985). Participants selected responses
on a seven-point scale that ranged from ‘strongly agree’ to
‘strongly disagree’ in response to 5 items pertaining to their feel-
ings about various aspects of their lives (see Section 8, supplemen-
tary materials). For example, So far, I have got the important things I
want in life. The internal consistency of the scale was high (a = .90).
Relationship satisfaction was measured using the Adapted Tri-
angular Love Scale (Ahmetoglu, Swami, & Chamorro-Premuzic,
2010). Respondents first indicated whether they were in intimate
relationships. Those in relationships selected responses on a five-
point scale that ranged from ‘disagree strongly’ to ‘agree strongly’
in response to 9 items pertaining to their satisfaction with three
aspects of their relationships: intimacy, passion and commitment
(see Section 4, supplementary materials). For example, I think my
relationship with my partner will last forever or I can tell everything
to my partner. The internal consistency of the scale was high
(a = .84).
Job satisfaction was measured using the General Index of Job
satisfaction (Brayfield & Rothe, 1951). Respondents first indicated
their occupational status. Those in employment (full time, part
time or self-employed) selected responses on a five-point scale
that ranged from ‘disagree strongly’ to ‘agree strongly’ in response
to 5 items pertaining to their feelings about their job (see Section 2,
supplementary materials). For example, I like my job better than the
average person does. The internal consistency of the scale was high
(a = .91).
2.5. Control variables
Personality was measured using the Big Five Inventory (John,
Donahue, & Kentle, 1991). Participants selected responses on
five-point Likert scales that ranged from ‘strongly disagree’ to
‘strongly agree’ to specify the extent that 44 statements describing
personality characteristics applied to them (see Section 3, supple-
mentary materials). The internal consistency of subscales was high
(aP .77).Risky behaviors were measured using 3 items from the CDC
Youth Risk Behavior Survey (Centers for Disease Control, 2013).
Respondents were asked how many cigarettes they smoked per
day in the last month. Individuals were categorized as no or yes
(any number per day) for smoking. Respondents were asked how
many days in the past month they drank 5 or more drinks within
a couple of hours. Responses to this item were used to create an
ordinal variable of increasing binge drinking (see Table 1 for
levels). Finally, respondents were asked how many times in their
lifetime they had taken illegal drugs. Responses to this item were
used to create an ordinal variable of increasing life-time use of
illegal drugs (see Table 1 for levels and see Section 7 of the supple-
mentary materials for items).
Child background factors and control variables were measured
using single items about the respondents’ age, gender, ethnicity
(see Section 1, supplementary materials), whether they thought
they had experienced long hospitalizations at birth (see Section 6,
supplementary materials) and whether they were parents (see
Section 4, supplementary materials). Family-of-origin SES was cal-
culated by standardizing maternal and paternal education, and the
occupation of primary breadwinners during the respondents’
childhoods (see Section 5, supplementary materials), and then cal-
culating the mean score for these three standardized variables.2.6. Statistical analyses
First, a series of multiple regressions separately explored rela-
tions among birth status or long hospital stays at birth (indepen-
dent variables), control variables, and outcomes (dependent
variables). Then, for the four outcomes, a series of regression mod-
els were run. The first model included birth status and long hospi-
tal stays at birth as predictors. Model 2 added personality (all 5
subscales); model 3 added risky behaviors; model 4 added
family-of-origin SES; and model 5 added parenthood. All models
controlled for age, gender and ethnicity. All analyses were run
using R (R Core Team., 2013b) and R packages foreign (R Core
Team, 2013a), lsr (Navarro, 2014), and psych (Revelle, 2014).3. Results
3.1. Relations between preterm birth or long hospital stays at birth and
other variables
Table 1 presents the descriptive statistics for all variables for the
preterm and full term samples. Table 2 presents the regression
coefficients for models examining differences between the preterm
and full term samples, and between individuals who did and did
not have long hospital stays at birth. Preterm individuals were
lower than full term respondents on openness and extraversion,
and higher on conscientiousness, agreeableness and neuroticism.
Preterm individuals were less likely to binge drink, use illegal
drugs or be parents, but were more likely to have had long hospital
stays at birth and have grown up in families with lower SES. In
addition, preterm adults reported lower health, life satisfaction
and job satisfaction. Effect sizes were small, with Cohen’s d ranging
from 0.13 to 0.07 with the exception of long hospitalization
(d = 1.10). No differences between preterm and full term adults
were found for smoking or relationship satisfaction. Furthermore,
individuals who reported long hospital stays at birth showed sim-
ilar pattern of results to preterm individuals with a few exceptions.
Individuals who had long hospital stays at birth showed lower con-
scientiousness (the reverse of preterm individuals), but showed no
difference in their openness and agreeableness to individuals who
did not have long hospital stays at birth. There was no difference in
family-of-origin SES between individuals who did and did not have
Table 1
Descriptive statistics for the preterm and full term samples.
Preterm sample Full term sample
N % Mean SD N % Mean SD
Current age 11,592 29.60 11.04 51,460 33.11 12.34
Gender Male 3554 30.7 16,838 32.7
Female 8038 69.3 34,622 67.3
Ethnicity White 10,186 87.9 45,297 88.0
Other 1406 12.1 6163 12.0
Personality Openness 11,592 3.72 0.64 51,460 3.74 0.65
Conscientiousness 11,592 3.58 0.72 51,460 3.59 0.72
Extraversion 11,592 3.24 0.83 51,460 3.28 0.82
Agreeableness 11,592 3.74 0.64 51,460 3.71 0.63
Neuroticism 11,592 3.07 0.83 51,460 3.00 0.82
Risky behaviors Smoking No 9088 78.4 40,709 79.1
Yes 2504 21.6 10,751 20.9
Binge drinking per month 0 days 6216 53.6 28,084 54.6
1 day 1531 13.2 6351 12.3
2 days 1238 10.7 5208 10.1
3–5 days 1528 13.2 6592 12.8
6–9 days 698 6.0 3257 6.3
10–19 days 303 2.6 1537 3.0
20+ days 78 0.7 431 0.8
Life time drug use 0 times 6276 54.1 26,293 51.1
1–2 times 1623 14.0 7152 13.9
3–9 times 1084 9.4 5041 9.8
10–19 times 559 4.8 2793 5.4
20–39 times 478 4.1 2443 4.7
40–99 times 499 4.3 2386 4.6
100+ times 1073 9.5 5352 10.4
Long hospitalization? No 7902 68.2 49,815 96.8
Yes 3690 31.8 1645 3.2
Family-of-origin SES 11,592 0.09 0.62 51,460 0.05 0.63
Started parenthood? No 8484 73.1 30,554 59.4
Yes 3108 26.8 20,906 40.6
Outcomes
Physical Overall health 11,592 3.49 1.03 51,460 3.60 1.02
Mental Life satisfaction 11,440 4.70 1.41 50,760 4.89 1.37
Socio-economic Relationship status In a relationship 6884 60.0 34,757 68.3
Not in a relationship 4576 40.0 16,116 31.7
Relationship satisfaction 6884 4.08 0.71 34,757 4.05 0.71
Employment status Employed 6419 56.3 32,205 64.4
Unemployed 906 7.9 4343 8.7
In education 4078 35.8 13,435 26.9
Job satisfaction 6419 3.60 1.00 32,205 3.66 0.97
Table 2
Relations between birth status and confounding variables and outcomes.
N Relations with birth status (0 = full term,
1 = preterm)
Relations with long hospital stays at birth
(0 = no, 1 = yes)
b C.I. Cohen’s d b C.I. Cohen’s d
Personality Openness 63,052 0.01* 0.03, 0.00 0.02 0.00 0.01, 0.02 0.01
Conscientiousness 63,052 0.04*** 0.02, 0.05 0.05 0.02* 0.04, 0.00 0.03
Extraversion 63,052 0.04*** 0.06, 0.03 0.05 0.06*** 0.09, 0.04 0.08
Agreeableness 63,052 0.04*** 0.03, 0.06 0.07 0.01 0.01, 0.03 0.02
Neuroticism 63,052 0.04*** 0.03, 0.06 0.05 0.10*** 0.08, 0.12 0.12
Risky behaviors Smoking (0 = no, 1 = yes) 63,052 0.00 0.01, 0.01 0.00 0.01* 0.00, 0.03 0.04
Binge drinking 63,052 0.06*** 0.09, 0.03 0.04 0.06** 0.10, 0.01 0.04
Drugs 63,052 0.16*** 0.20, 0.12 0.08 0.08** 0.14, 0.02 0.04
Factors from childhood Long hospital stay 63,052 0.29*** 0.28, 0.29 1.10 – – –
SES of family 63,052 0.02*** 0.03, 0.01 0.04 0.01 0.03, 0.00 0.02
Parenthood Parent? (0 = no, 1 = yes) 63,052 0.05*** 0.06, 0.04 0.12 0.05*** 0.06, 0.04 0.10
Outcomes Health 63,052 0.12*** 0.14, 0.09 0.11 0.23*** 0.26, 0.20 0.22
Life satisfaction 62,200 0.17*** 0.20, 0.15 0.13 0.28*** 0.32, 0.24 0.21
Relationship satisfaction 41,641 0.01 0.01, 0.03 0.01 0.05*** 0.07, 0.02 0.07
Job satisfaction 38,624 0.03* 0.06, 0.00 0.03 0.06*** 0.10, 0.02 0.06
Note. All models controlled for age, gender and ethnicity.
* p < .05.
** p < .005.
*** p < .001.
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pital stays at birth reported lower relationship satisfaction, and
furthermore long hospitalizations at birth appeared to have a
stronger effect on all outcome measures than preterm birth.
3.2. The role of preterm birth, long hospital stays and confounding
variables
Table 3 presents the effect size – Cohen’s d – for birth status and
long hospital stays in the regression models predicting: health, life
satisfaction, relationship satisfaction and job satisfaction. Table 1
in the supplementary materials reports correlations between all
predictor variables in the regression analyses.
3.2.1. Health
One per cent of the variance was accounted for by preterm birth
and long hospital stays (as well as age, gender and ethnicity),
R2 = .01, F(5, 63046) = 87.72, p < .001. Adding personality variables,
DR2 = .11, F(5, 63041) = 1586.70, p < .001, risky behavior
variables, DR2 = .02, F(3, 63038) = 377.48, p < .001, childhood vari-
ables, DR2 = .00, F(1, 63037) = 205.20, p < .001, led to significant
increases in the amount of variance accounted for, but adding par-
enthood,DR2 = .00, F(1, 63036) = 2.71, p = .100, did not increase the
amount of variance accounted for. Adding interactions between
preterm birth or long hospital stays and all other predictor vari-
ables added minimally (0.05%) to the variance accounted for.
Openness (b = 0.04, 95% CI [0.05, 0.03], b = 0.03, p < .001)
and neuroticism (b = 0.29 [0.30, 0.28], b = 0.23, p < .001)
negatively predicted, and conscientiousness (b = 0.19 [0.18, 0.20],
b = 0.13, p < .001) and extraversion (b = 0.10 [0.09, 0.11], b = 0.08,
p < .001) positively predicted health, independently of preterm
birth and long hospital stays at birth. In addition, smoking
(b = 0.30 [0.32, 0.28], b = 0.12, p < .001) and drug use
(b = 0.01 [0.01, 0.00], b = 0.02, p < .001) negatively predicted,
and family-of-origin SES positively predicted (b = 0.09 [0.08,
0.10], b = 0.06, p < .001) health, independently of preterm birth
and long hospital stays at birth.
Adding control variables into the regression models did not
reduce the effect of preterm birth but did reduce the effect of long
hospital stays on health. In particular, including personality vari-
ables (and risky behaviors to a smaller extent) reduced the unique
association between long hospital stays on health.
3.2.2. Life satisfaction
One per cent of the variance was accounted for by preterm birth
and long hospital stays at birth (as well as age, gender and ethnic-
ity), R2 = .01, F(5, 62194) = 184.70, p < .001. Adding personality,Table 3
Effect of preterm birth or long hospital stays on health, life satisfaction, relationship satisfa
factors and parenthood.
Health Life satisfa
Cohen’s d Birth status Hospital stay Birth statu
Model 1 – birth statusa & hospital stayb 0.06*** 0.19*** 0.08***
Model 2 – personality 0.06*** 0.15*** 0.08***
Model 3 – risky behaviors 0.06*** 0.14*** 0.08***
Model 4 – childhood factors 0.06*** 0.14*** 0.08***
Model 5 – parenthood 0.06*** 0.14*** 0.07***
N 63,052 62,200
Note. All models controlled for age, gender and ethnicity.
* p < .05.
** p < .005.
*** p < .001.
a 0 = full term, 1 = preterm.
b 0 = no long hospital stay at birth, 1 = long hospital stay at birth.DR2 = .21, F(5, 62189) = 3348.90, p < .001, risky behavior,
DR2 = .02, F(3, 62186) = 422.44, p < .001, childhood variables,
DR2 = .00, F(2, 62185) = 268.59, p < .001, and parenthood,
DR2 = .01, F(1, 62184) = 821.04, p < .001, led to significant increases
in the amount of variance accounted for. Adding interactions
between preterm birth and all other predictor variables added
minimally (0.04%) to the variance accounted for.
Conscientiousness (b = 0.24 [0.23, 0.26], b = 0.13, p < .001),
extraversion (b = 0.29 [0.27, 0.30], b = 0.17, p < .001) and agreeable-
ness (b = 0.14 [0.12, 0.16], b = 0.06, p < .001) positively predicted,
and openness (b = 0.09 [0.11, 0.08], b = 0.04, p < .001) and
neuroticism (b = 0.49 [0.50, 0.47], b = 0.29, p < .001) nega-
tively predicted life satisfaction; smoking (b = 0.37 [0.40,
0.34], b = 0.11, p < .001) and drug use (b = 0.02 [0.03,
0.02], b = 0.04, p < .001) negatively predicted life satisfaction;
and family-of-origin SES (b = 0.15 [0.13, 0.16], b = 0.07, p < .001)
and parenthood positively predicted (b = 0.38 [0.35, 0.40],
b = 0.13, p < .001) life satisfaction, independently of preterm birth
and long hospital stays at birth.
Adding control variables into the regression models did not
reduce the effect of preterm birth (with the exception of parent-
hood reducing the effect of birth status from 0.08 to 0.07) but
did reduce the effect of long hospital stays on life satisfaction. In
particular, including personality variables (and risky behaviors to
a smaller extent) reduced the unique association between long
hospital stays on life satisfaction.3.2.3. Relationship satisfaction
Preterm birth was related relationship status (whether individ-
uals were in an intimate relationship or not), v2 (1, N = 62,333)
= 286.78, p < .001. Full term individuals were 1.43 [1.37, 1.49]
times more likely to be in intimate relationships than preterm
individuals.
For individuals in an intimate relationship, we examined their
satisfaction with their current relationship. One per cent of the
variance in relationship satisfaction was accounted for by preterm
birth and long hospital stays at birth (and age, gender and ethnic-
ity), R2 = .01, F(4, 41635) = 68.33, p < .001. Adding personality
variables, DR2 = .07, F(5, 41630) = 633.58, p < .001, risky behavior
variables, DR2 = .01, F(3, 41627) = 212.05, p < .001, led to signifi-
cant increases in the amount of variance accounted for. However,
adding childhood variables, DR2 = .00, F(2, 41626) = 1.06, p = .304,
and parenthood did not lead to a significant increase in the
amount of variance accounted for, DR2 = .00, F(1, 41625) = 0.27,
p = .601. Adding interactions between preterm birth and all other
predictor variables added minimally (0.09%) to the variance
accounted for.ction, and job satisfaction after controlling for personality, risky behaviors, childhood
ction Relationship satisfaction Job satisfaction
s Hospital stay Birth status Hospital stay Birth status Hospital stay
0.16*** 0.04* 0.09*** 0.01 0.05**
0.11*** 0.01 0.06** 0.02 0.03
0.10*** 0.01 0.07*** 0.02 0.03
0.10*** 0.01 0.07*** 0.02 0.03
0.10*** 0.01 0.07*** 0.02 0.02
41,641 38,624
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extraversion (b = 0.06 [0.05, 0.07], b = 0.07, p < .001) and agreeable-
ness (b = 0.16 [0.15, 0.17], b = 0.14, p < .001) positively predicted,
and neuroticism (b = 0.05 [0.06, 0.04], b = 0.06, p < .001)
negatively predicted relationship satisfaction; and smoking
(b = 0.12 [0.14, 0.10], b = 0.07, p < .001), binge drinking
(b = 0.03 [0.04, 0.03], b = 0.07, p < .001) and drug use
(b = 0.01 [0.02, 0.01], b = 0.04, p < .001) negatively predicted
relationship satisfaction, independently of preterm birth and long
hospital stays at birth.
Adding personality variables into the regression models reduce
the effect of preterm birth to insignificance and reduced the effect
of long hospital stays on relationship satisfaction. In addition, con-
trolling for risky behaviors increased (to a small extent) the unique
association between long hospital stays on relationship
satisfaction.3.2.4. Job satisfaction
Preterm birth was related to employment status, v2 (2,
N = 61,386) = 360.60, p < .001. Full term individuals were 1.41
[1.35, 1.47] times more likely to be employed than preterm
individuals.
For individuals in employment, we examined their satisfaction
with their current job. Three per cent of the variance was
accounted for by preterm birth and long hospital stays at birth
(and age, gender and ethnicity), R2 = .03, F(4, 38618) = 217.60,
p < .001. Adding personality, DR2 = .10, F(5, 38613) = 929.10,
p < .001, risky behavior, DR2 = .00, F(3, 38610) = 25.83, p < .001,
childhood variables, DR2 = .00, F(2, 38609) = 61.72, p < .001, and
parenthood, DR2 = .00, F(1, 38608) = 38.04, p < .001, led to signifi-
cant increases in the amount of variance accounted for. Adding
interactions between preterm birth and all other predictor vari-
ables added minimally (0.06%) to the variance accounted for.
Openness (b = 0.07 [0.06, 0.09], b = 0.05, p < .001), conscien-
tiousness (b = 0.18 [0.17, 0.20], b = 0.13, p < .001), extraversion
(b = 0.18 [0.16, 0.19], b = 0.15, p < .001) and agreeableness
(b = 0.09 [0.07, 0.11], b = 0.06, p < .001) positively predicted, and
neuroticism (b = 0.18 [0.19, 0.17], b = 0.15, p < .001) nega-
tively predicted job satisfaction; and smoking (b = 0.05 [0.08,
0.03], b = 0.02, p < .001), binge drinking (b = 0.01 [0.02,
0.01], b = 0.02, p < .001) and drug use (b = 0.01 [0.01, 0.00],
b = 0.02, p < .001); and family-of-origin SES (b = 0.06 [0.05,
0.08], b = 0.04, p < .001) and parenthood positively predicted
(b = 0.07 [0.05, 0.09], b = 0.04, p < .001) job satisfaction, indepen-
dently of preterm birth and long hospital stays at birth.
Controlling for long hospital stays at birth reduced the effect of
preterm birth on job satisfaction to insignificance and adding per-
sonality variables into the regression models reduce the effect of
long hospital stays at birth on job satisfaction to insignificance.4. Discussion
As in previous research, preterm birth was associated with
reduced perceived health (Cooke, 2004; Hack et al., 2007;
Lindstrom et al., 2009). In addition, preterm birth was negatively
related to life and job satisfaction (areas of functioning not previ-
ously measured in preterm adults). The effect sizes for the relations
between preterm birth and these three outcomes were small, how-
ever. As previously reported, preterm individuals were less likely
to be in intimate relationships when asking only individuals cur-
rently in intimate relationships, relationships were equally satisfy-
ing for preterm and full term adults (consistent with previous
findings, although the specific outcomes had not been directly
measured before; Hack et al., 2007; Moster et al., 2008). By asking
preterm adults how they felt about various areas of their life, weextended our understanding of functioning in adulthood by
demonstrating that these adults had equally satisfying intimate
relationships but less satisfying jobs and lives more generally.
The differences that did exist were small though. However, our
large sample size allowed us to compute robust effect sizes and
thus add to the growing literature suggesting consistent, long-
lasting, but very small, long-term correlates of preterm birth
(Hack, 2009; Saigal & Doyle, 2008). Similar results with slightly
higher effect sizes were found for individuals who had long hospi-
tal stays at birth.
We also showed that the associations between preterm birth or
long hospital stays at birth and outcomes were affected by other
variables associated with preterm birth. Individuals who had been
born preterm scored higher on measures of conscientiousness
(long hospitalizations at birth were associated with lower consci-
entiousness), agreeableness and neuroticism, lower on binge-
drinking and lifetime drug use, had lower family-of-origin SES,
were more likely to report long hospital stays at birth, and were
less likely to be parents than individuals born at full term (see also
Allin et al., 2006; Cooke, 2004; Hack, 2009; Hack et al., 2007, 2004;
Hertz et al., 2013; Moster et al., 2008; Pesonen et al., 2008; Schmidt
et al., 2008). Personality differences in preterm individuals
appeared to account for some of the reduction in relationship sat-
isfaction, while personality differences in individuals who experi-
enced long hospital stays at birth appeared to account for some
of the reduction in health, life, relationship and job satisfaction of
these individuals. For example, individuals who had long hospital
stays at birth were lower on conscientiousness and extraversion,
and lower on neuroticism. When personality was controlled for,
the unique effect of long hospital stays on all outcomes were
reduced, with the effect reduced to insignificance for job satisfac-
tion. While risky behaviors did not appear to account for any of
the effects of preterm birth, controlling for these behaviors did
have a small effect on the unique association between long hospi-
tal stays at birth and health and life satisfaction. Although person-
ality, risky behaviors and having started parenthood were related
to both preterm birth and outcome measures, these variables
appeared to have limited effect on relations between preterm birth
and adult outcomes. However, personality did appear to have a
more important role in explaining some of the poorer outcomes
for individuals who spent long periods in hospital at birth.
Therefore, hypotheses about the role of personality and risky
behavior in explaining the adult outcomes of preterm birth
(Hack, 2009; Wolke, 2011) were not fully supported.
Although personality did not account for reductions in health,
job satisfaction or life satisfaction by prematurity (although it did
appear to for long hospital stays at birth), adding personality to
models resulted in the greatest increase in variance accounted
for in subjective well-being. Therefore, individual differences in
personality accounted for individual differences in subjective
well-being. Furthermore, personality factors appeared to affect
well-being in very similar ways for adults born preterm and full
term. For example, higher conscientiousness and extraversion,
and lower neuroticism, were related to better health, life, relation-
ship and job satisfaction, higher agreeableness was related to
higher life, relationship and job satisfaction, and higher openness
to experience was related to poorer health but better job satisfac-
tion. Therefore, some aspects of the personality of adults born pre-
term appears to place them at risk for poorer subjective well-being
(for example, higher neuroticism) while other aspects could poten-
tially be protective for individuals born preterm (for example, the
higher conscientiousness seen in preterm adults) but not for those
who spend long periods in hospital at birth (for example, lower
conscientiousness seen in these individuals).
All analyses reported controlled for age. Including age in all
analyses was important not only due to relations with the
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preterm individuals reflects aspects of the hospital care they
received at birth. Advances in perinatal and neonatal medicine,
including the introduction of surfactant therapy in the 1990s, have
allowed increasing numbers of preterm infants to survive
(Behrman & Butler, 2006; Hintz et al., 2005). In addition to medical
advances, social aspects of hospital stays have changed. For exam-
ple, the level of contact parents are encouraged to have with their
newborns during hospitalization has increased dramatically over
the last 50 years (Davis, Mohay, & Edwards, 2003; Goldberg &
DiVitto, 1983).
In addition to age, medical risk at birth also has implications for
the care infants receive during the initial hospitalization as well as
subsequent re-hospitalizations. That is, infants often experience
longer hospitalizations when they are born at younger gestational
ages or at higher medical risk. Although we asked individuals
whether they experienced long hospitalizations at birth, individ-
ual’s perceptions of ‘‘long” may vary. The current methodology
allowed us to examine self-report data from a very large sample;
however, detailed data were not collected about the early medical
contexts. Further work should determine whether longer hospital-
izations actually accounted for long-term outcomes of prematurity
as well as other early medical factors that may predict adult
outcomes.
Of course, some limitations need to be acknowledged. Data
were only collected at one time point and therefore many of the
correlations are open to multiple interpretations. However, pre-
term birth, hospitalization following birth and family-of-origin
SES all occurred before adulthood so it seems fair to say that indi-
viduals from low SES families who reported long hospitalizations
at birth had lower levels of life satisfaction as adults.
Because ‘The Big Personality Test’ was an online survey, individ-
uals had to self-report their own prematurity. Preterm individuals
were not selectively recruited and therefore rates of preterm birth
were as expected based on national rates (around 7% of live births;
Office for National Statistics, 2011). Previous studies have demon-
strated that mothers accurately report whether their offspring
were born preterm (even when the delivery was over 30 years
ago) but are more likely to not respond, or to respond less accu-
rately, to questions about their offspring’s exact gestational age
at birth (Tomeo et al., 1999; Yawn, Suman, & Jacobsen, 1998).
We do not know of any studies examining individuals reporting
on their own birth status, however. We therefore asked only
whether individuals had been born early; information was not col-
lected about the individual’s exact gestational age. As a result, we
were not able to distinguish between extremely preterm and near
full term births, or between high- and low-risk preterm individu-
als. Future studies should attempt to distinguish among these
groups. However, it is noteworthy that we observed significant
effects despite having a sample presumably dominated by the late
preterm individuals who constitute the largest proportion of pre-
term individuals in the general population. Furthermore, estimates
of the effect of preterm birth may be conservative because some of
the individuals in the full term sample may actually have been
born preterm, as mothers are more likely to report (and thus tell
their children) that their offspring were born later rather than ear-
lier (Tomeo et al., 1999; Yawn et al., 1998). Differences between
preterm and full term individuals on our control variables (person-
ality, risky behaviors and parenthood) are consistent with previous
studies, which gives us further confidence about the representa-
tiveness of our preterm sample.
Although 7% of the sample reported being preterm, preterm
individuals were over 4 times more likely to provide complete
data. This higher rate of having complete data for preterm individ-
uals may reflect the higher conscientiousness, younger age (as
older individuals were more likely to have missing data) orreduced illegal drug use (and therefore perhaps less likely to skip
questions about risky behaviors) of adults born preterm. However,
future studies should examine whether and why preterm individ-
uals provide more complete data about their subjective wellbeing.
Regardless of the reasons, as a result of the reduced likelihood of
missing data, preterm individuals made up 18% of the final
subsample.
All information was provided by the participants, which may be
problematic because preterm individuals reportedly provide more
socially acceptable responses (Allin et al., 2006). However, only
self-report measures can be used to assess perceptions of life and
well-being and only such a large online survey would have allowed
us to recruit such a large sample. If adults born preterm indeed
provided more socially acceptable responses this would have
minimized rather than amplified the associations we found.
Furthermore, as all data was collected from only the individual,
the higher levels of neuroticism combined with poorer subjective
wellbeing may reflect a more general negative and/or pessimistic
outlook on life and in turn such an outlook may make individuals
more likely to endorse the preterm or long hospital stays at birth
items. Therefore, some of the shared variance in such measures
could reflect such a negative and/or pessimistic tendency. Future
work should attempt to untangle such a possibility.
4.1. Conclusions
We asked preterm individuals how they felt about various
aspects of their lives. This approach to studying the adult sequelae
of preterm birth allowed us to ask, not about relationship or
employment status (which have already been explored in various
studies), but about the well-being and functioning of preterm indi-
viduals in adulthood. We were able to demonstrate poorer health,
lower levels of life and job satisfaction but equal levels of relation-
ship satisfaction in preterm adults. Although these differences
were small, they could prove important at the general population
level because so many individuals are born preterm and the sur-
vival rates following preterm deliveries are increasing (Johnson &
Wolke, 2013). These findings are also consistent with other evi-
dence of mild effects of prematurity into adulthood (Hack, 2009;
Saigal & Doyle, 2008). The large sample size not only allowed us
to examine the individuals’ ratings of their lives following preterm
birth or long hospital stays, but also allowed us to control for var-
ious other variables including personality and risky behaviors.
Despite previous suggestions that the personality profile and
behavioral cautiousness of preterm individuals may help explain
certain adult outcomes (Hack, 2009; Wolke, 2011) and personality
accounting for the greatest amount of variability in subjective
well-being in our analyses, we found that personality only
accounted for some of the reduction in life satisfaction in preterm
adults. However, personality did appear to account for some of the
poorer well-being of individuals who had long hospital stays at
birth. These results help provide a broader understanding of pre-
term infants’ functioning in a variety of domains well into
adulthood.
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